[3H]nitrendipine receptors in skeletal muscle.
The richest source of receptors for the organic calcium channel blocker [3H]nitrendipine in muscle is the transverse tubule membrane. The tubular membrane preparation binds [3H]nitrendipine with a high affinity and has a very high number of [3H]nitrendipine binding sites. For example, for the transverse tubule membrane preparation from rabbit muscle, the dissociation constant of the nitrendipine-receptor complex is 1.8 +/- 0.3 nM and the maximum binding capacity Bmax = 50 +/- 6 pmol/mg of protein. Similar results have been found with a membrane preparation from frog muscle. The dissociation constant found at equilibrium is near that determined from the ratio of rate constants for association (kappa 1) and dissociation (kappa-1). Binding of [3H] nitrendipine is pH-dependent and reveals the presence of an essential ionizable group with a pK of 5.4 on the nitrendipine receptor. The binding is destroyed by proteases showing that the receptor is a protein. Three different classes of Ca2+ channel blockers inhibit [3H]nitrendipine to its specific site. (i) The dihydropyridine analogs of nitrendipine which are competitive inhibitors of [3H]nitrendipine. These molecules form tight complexes with the nitrendipine receptor with dissociation constants between 1.4 and 4.0 nM. (ii) Other antiarrhythmic molecules like verapamil, amiodarone, bepridil, and F13004 which are noncompetitive inhibitors of [3H]nitrendipine binding with dissociation constants between 0.2 and 1 microM. (iii) Divalent cations like Ni2+, Co2+, Mn2+, or Ca2+ which are noncompetitive inhibitors of [3H]nitrendipine binding with the following rank order of potency: Ni+ (K0.5 = 1.8 mM) greater than Co2+ (K0.5 = 2.7 mM) greater than Mn2+ (K0.5 = 4.8 mM) greater than Ca2+ (K0.5 = 65 mM).